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INTRODUCTION
The rise in international trade in the world economy is a well documented phenomenon, with total exports of goods and services rising from 13% of world gross national product (GDP) in 1970 to 27% by 2005 (World Bank 2008b . Successive rounds of trade liberalization under first the General Agreement on Tariffs and Trade (GATT), then the World Trade Organization (WTO), have led to deeper and broader tariff reductions. However, as tariff reduction and reform have entered increasingly sensitive areas, leading to more protracted and contentious negotiations, attention has turned to reform in the rules of trade. Harmonization and simplification became recognized as sources of potential gains even as tariff reductions stalled. Indeed, recent studied have postulated that the potential gains from reforms in expanded access or trade facilitation may be even greater than those from tariff reduction (Organisation for Economic Co-operation and Development [OECD] 2003) .
This move toward greater emphasis on process was demonstrated through the inclusion of trade facilitation to the Doha Round negotiations. These negotiations did not attempt to target the entire logistical supply chain but rather focused on how nations control the way in which goods move across their borders through various inspection and approval stages. Improving existing rules, providing less-developed countries with technical assistance and support, and improving coordination between customs authorities were identified as priority areas in these negotiations.
With further multilateral tariff reductions at a standstill, firms' access to international markets depends more and more on their ability to obtain efficient and low-cost trade services and logistics, including transparent and harmonized rules and regulations among markets. The crux of the trade and transport facilitation agenda is to maximize efficiency while safeguarding legitimate regulatory objectives. This is a challenge given that the concept of trade facilitation covers a broad range of obstacles, both deliberate and unintended, limiting market access. 1 These obstacles may comprise human and physical infrastructure, along with institutions including customs and trade related services. Physical infrastructure, especially transport infrastructure, is a fundamental piece of this puzzle.
As trade is an important driver of growth and infrastructure is a necessity for trade, infrastructure development has a key role to play in economic development. This has long been recognized in the Greater Mekong Subregion (GMS). 2 The transport sector was one of the first areas of cooperation under the GMS Cooperation Program which began in 1992. 3 At the time, national boundaries in the region were, for all practical purposes, closed and most of the region's infrastructure was of a very poor quality (Ishida 2007) . The program set out to open borders and improve connections to make trade easier, spur development, and strengthen the region's ability to compete in the face of globalization.
To further the Cooperative Program, in 1995, the GMS adopted the Transport Master Plan which identified priority transport links-mostly road projects-designed to generate the greatest and most immediate improvements in connectivity. This was seen as an important step in economic development, with improvements in transportation infrastructure boosting economic opportunities in the region by, for example, significantly reducing travel times and costs. As the GMS countries have moved away from a strategy of self sufficiency to one of regional cooperation, major efforts have been made to develop the infrastructure linking the GMS and beyond.
Once priority road networks were identified, the GMS turned its attention to other issues of trade facilitation. In 2003, the economies entered into a Cross-Border Transport Agreement (CBTA) which was developed to set up agreements between GMS countries to ease the movement of people and goods across borders. The CBTA covers facilitation of bordercrossing formalities, the exchange of commercial traffic rights, establishment of transit traffic regimes, and also the setting of infrastructure standards and requirements for road vehicles in cross-border traffic. As of March 2007, all GMS counties had signed the agreement. The CBTA, in conjunction with the transport corridor development, has the potential to significantly improve time and costs of goods transportation throughout the region.
The purpose of this study is to quantify the potential benefits of the development of the economic transport corridors, along with the implementation of the CBTA in the GMS. Some of the key linkages between the upgraded infrastructure, economic growth, and sectoral responses will be explored with a computable general equilibrium (CGE) framework. This framework is particularly well-suited to this task, since it explicitly accounts for all sectors within an economy, as well as the interactions between them. This framework can be used to quantify how the costs and benefits of improved infrastructure are transmitted between markets and how they impact on different sectors within markets. As well as highlighting trade-offs for particular sectors, CGE models can quantify the anticipated overall economic impact of infrastructure improvement.
We begin by outlining key economic and infrastructure issues in the GMS (section II), followed by discussion of currently available estimates of how the infrastructure development is likely to impact the region (section III). We then introduce a global trade model that will be used to generate insights into some of the likely impacts of improved trade facilitation and infrastructure development on GMS countries (section IV). This is followed by development and analysis of some specific scenarios that explore the potential impact of the improved infrastructure and trade facilitation measures (section V). We discuss some potential adverse impacts of the infrastructure development, before drawing some tentative conclusions (section VI).
INFRASTRUCTURE AND DEVELOPMENT IN THE GMS
Almost 320 million people live in the GMS region which is strategically located, bridging South, Southeast, and East Asia. While the Mekong region is widely considred to have the potential to be one of the world's fastest growing areas, economic development continues to elude some of the countries in the region and alleviating poverty remains a significant challenge. 4 Thus, the GMS has outlined an ambitious program of infrastructure investment and trade facilitation. Infrastructure investment has been shown to be an important mechanism to facilitate growth and development in a developing economy. 5 There is also variation across the region in terms of intra-regional trade dependence and the degree to which the PRC plays a role in that dependence (last two columns of Table 1 ). 7 The highest dependency rate is found in Myanmar where over 35% of its imports and exports are sourced within the GMS. The PRC appears to play a small but significant role, increasing those shares by about 7%. Cambodia and Lao PDR do not appear to be overly dependent on the PRC. Indeed, their intra-GMS trade shares change little whether the PRC is included or not. The two economies most dependent on the connection with the PRC appear to be Thailand and Viet Nam. The share of Thailand's imports sourced from GMS changes by a factor of 4.6 depending on whether the PRC is included. For Viet Nam it is even higher, increasing 5.5 times. This closer link with the PRC in terms of trade is apparent in the results shown later in the paper.
In terms of physical measures, such as population density and land area, again GMS countries vary. Land area ranges from under 180 million km 2 in the case of Cambodia to over 650 million km 2 for Myanmar (Table 2) . Population density ranges from 25 people per square kilometer in Lao PDR to over ten times this density in Viet Nam, at 271 people per square kilometer. It is notable from Table 2 , that the poorest countries-i.e., Cambodia, Lao PDR, and Myanmar-all have limited road networks with less than 15% of roads paved. These are also countries with relatively low population densities and limited resources to provide rural populations with access to markets and the accompanying opportunities. Movement by rail in the region is also fairly limited. Looking at the land area and road coverage, an indication of road density can be calculated; that is, the kilometers of road per square kilometer of land. As a basis for comparison, we have shown this road density figure with population density and have included the United States (US), Japan, and the EU. The results are shown in Figure 1 with the bars referring to the road density and the line to population density. As the figure shows, the population density for all GMS countries is well above road density (the exception being Lao PDR). While the US and Viet Nam have very similar road density figures (roughly 0.0007 kilometer of road for every square kilometer of land), their population densities are very different (254 for Viet Nam and 31 for the US). If one assumes that the developed world has a roughly appropriate level of road networks for a given level of economic activity, the substantial differences between the level of service in the GMS countries and the US, Japan, and the EU provide an indication of the great need to expand transport networks within the GMS. This gap in road networks has a direct impact on the GMS' ability to attract investment to the region. The changing nature of global production patterns has affected economic development both within and outside the GMS region depending on, among other things, transport service availability and quality. Variations in the logistics costs among countries stem from differences in the quality and cost of infrastructure services, including customs procedures and institutional quality. Opportunities for trade expansion and foreign investment depend on improving trade facilitation and road transport services.
There are several sources of comparison data among economies for trade facilitation. The World Bank's (2008a) Doing Business database provides measures on regulation and other business costs for 178 economies. Tables 3 and 4 present some summary statistics for trading costs in the GMS. Table 3 shows the main trade indicators for the region along with the OECD average. What is immediately apparent from the table is the discrepancy between the costs of handling a container, both importing and exporting, and the time involved in conducting trade. The export and import container costs, with the exception of Lao PDR, are all less than the OECD average. However, the time involved for each is considerably higher. While the cost to export a container from the GMS (excluding Lao PDR) averages about 34% less than the OECD average, the time needed for exporting from the GMS region (again, excluding Lao PDR) is 250% higher than the OECD average. This is a significant matter in global competition as time costs for trade are an important factor for most businesses. 8 Table 4 provides some details as to where these time delays can be found. Document preparation is a large stumbling block, taking as long as 33 days for exports from Lao PDR but still as many as 9 days for Thailand and 14 days for the PRC. Inland transport and customs clearance are also sources of delay. Shepherd and Wilson (2008) show that Association of Southeast Asian Nations (ASEAN) countries in general have much to gain from improved trade facilitation, in particular from improved transport infrastructure and information technology that affect timing issues like document preparation and inland transport.
In addition to work done by the World Bank, the World Economic Forum (WEF) has turned its attention to trade facilitation through the Global Enabling Trade Report (WEF 2008). The report's aim is to measure the extent to which countries have in place factors and policies that enable trade. Several indices contained in the report measure these factors, along with policies and services facilitating the movement of goods over borders. Tables 5 and 6 present some of these statistics for the GMS.
Of the 188 economies examined in the WEF report, the regional economies of Singapore and Hong Kong, China rank numbers 1 and 2, respectively, on the list. Not surprisingly, GMS countries do not rate nearly as highly. Even the PRC, while considered a powerhouse of trade, ranks fairly low due to time consuming border administration, including a lack of transparency and high tariff and non-tariff barriers. Market access and border administration are well below average for all GMS countries reported. 3. Based on tariff and non-tariff barriers and proclivity to trade measures. Score is out of 7.
4. Based on efficiency of customs administration, import/export procedures and transparency. Score is out of 7.
Source: WEF 2008. Specifically looking at transport and communications, the areas cited by Shepherd and Wilson (2008) as offering the most promise from reform, rankings for GMS economies were slightly better than the overall rank shown in Table 5 . The best performance for the GMS generally came in the category of availability and quality of transport services, suggesting that the GMS transport strategy is having a positive affect.
Finally, in a study examining the logistics performance for the ASEAN region as a whole, Nathan Associates (2007) found that transporting goods by road between Lao PDR and the Thai border, for instance, cost shippers four times more than the international norm (including Asia). While the national logistics costs relative to GDP were approximately 8% for Singapore, they were found to be closer to 20% for Viet Nam and Thailand. Across ASEAN, the report found that export logistics costs expressed on an fob basis were as high as 25% for some products. A breakdown of logistics costs are as follows: procurement, 17%; inventory holding, 10%; warehousing, 11%; transport, 28%; and export processing, 34%. The largest categories are transport and export processing, two that have been directly targeted through the GMS Transport Strategy and the CBTA. The GMS regional economic corridors program was undertaken to address problems such as those identified in the reports and studies outlined above. The goal is to stimulate the effective and efficient growth of direct investment and production facilities through the identification of corridors for major transport infrastructure development. This economic corridor approach to sub-regional development was adopted as a fundamental strategy to accelerate the pace of GMS cooperation and to help realize the region's potential. Three corridors were identified as flagship programs under this approach: the North-South Economic Corridor (NSEC), East-West Economic Corridor (EWEC), and Southern Economic Corridor (SEC). In 2007, the GMS ministers agreed to expand the program to a total of nine economic corridors ( Figure 2 ).
Figure 2: Nine GMS Economic Corridors
Source: ADB.
ESTIMATION OF IMPACTS OF THE GMS ECONOMIC CORRIDORS
Economic corridors are meant to attract investment and generate economic activities along a region, usually with the aim toward development. They are meant to provide two fundamental attributes for development: lower distribution costs and improved land supply for economic activities. However, physical links and logistics facilitation must be in place in the corridors for them to achieve these aims. Therefore, the GMS adopted the CBTA and the economic corridor development strategy. We move now to examine a range of studies that attempt to estimate and quantify the benefits of these programs and the associated trade facilitation developments.
A study of the SEC's impact on Cambodia conducted by the Mekong Institute found an increase in living standards of those along the corridor (Phyrum, Sothy, and Horn 2007) . The study reported improved access to healthcare, education, and markets as well as the development of additional public service facilities. It also reported an improvement in trade routes and reduced trade costs at cross-border points. 9 The tourism sector was said to have added more than 560,000 jobs in light of the SEC, representing over 8% of total employment in 2004. The authors of the study also estimated that this sector added almost 5 percentage points to GDP in direct economic activity and another 10.5% in indirect.
The Japan International Cooperation Agency (JICA), along with the ALMEC Corporation, has undertaken a series of studies on cross border infrastructure. Phase 2 was conducted in 2007 and focused on the GMS (JICA 2007). The study estimated expected regional GDP growth as a result of the cross-border transport initiatives, including the CBTA and the three original economic corridors. Under varying assumptions the study estimated that potential GDP growth in each country ranges from 0.2% in the PRC, under relatively conservative assumptions on road development, to an almost threefold increase for Lao PDR under more ambitious assumptions (Table 7) . A 2006 Japan External Trade Organization (JETRO) study found that with improvements in the land transport network of Thailand, Lao PDR, and Viet Nam, including completion of the Second Mekong International Bridge linking Lao PDR and Thailand (part of the EWEC), transit times could be reduced by 25% (JETRO 2005) . These findings were based on surveys of Japanese firms operating in the region. Banomyong (2007) analyzed the impact of the NSEC on logistics in the GMS region. He found major improvements in both time savings and shipping costs with the full implementation of the economic corridor. Table 8 outlines the results for the two case studies examined. The projected reduction in shipping costs varies between 17% and 60%. Time savings estimates are in a tighter range, averaging under 40%. The author states that while the NSEC may lead to substantial savings, the institutional framework is still weak, leading to an uncertain environment for shippers and consignees. The report concludes that with improved border crossings, the NSEC will evolve into a true logistics corridor. The immediate benefit of the EWEC was the improved connectivity and integration with the neighboring countries-Thailand, Lao PDR, and Viet Nam-resulting in reduced travel time and transport costs. A 75% reduction in travel time between Dansavahn in Lao PDR and Khanthabouly in Viet Nam over values reported in 2001 was found by Luanglatbandith (2007) . During the past five year, growth in this transport sector has been substantial, with the number of passenger buses along the corridor increasing 160% and the number of freight operators doubling between 2000 and 2005 (Luanglatbandith 2007 ).
Following the opening of the second Mekong Bridge at the end of 2006, the first two months of 2007 alone saw an 8% increase in tourists compared to the same period in 2006. With the improvement in Route 9 (also part of the EWEC), the province of Savannakhet in Lao PDR, saw the number of tourist arrivals increase almost 145%, rising to 222,063, compared with 1999 levels (Luanglatbandith 2007) . More than half of such tourism is regionally based originating in Thailand, Lao PDR, and Viet Nam. According to the study, easier access to new farming technology and cheaper inputs from Thailand and Viet Nam has increased the productivity of the agricultural center in Savannakhet. Annual growth in this sector averaged 7.2%, well above the national average of 3.4%.
In a country-specific study, Menon and Warr (2006) estimated the impact of improvement in road conditions for Lao PDR of the kind covered in the GMS Transport Strategy. They found that vehicle operating costs (VOC) would be reduced anywhere from 16% to 65% depending on the type of road initially in place (including no road) and the type of upgrade performed on the road in question.
A broader, more indicative approach to the determination of the potential gains of the GMS economic corridor programs can be found using the Nathan Associates report on ASEAN logistics (Nathan Associates 2007) . Table 9 presents the costs and time to shippers along two corridors in the GMS, versus international norms as reported in the study. As shown, most measures for the corridors are rated fair to poor.
The report cites that a lack of funding for road maintenance on international routes, a low standard for international truck facilities at border crossing and transloading areas, and a lack of agreements allowing trucks to travel easily from one country to another with transit goods as chief reasons for the corridors' poor performance. All these measures are covered under the recently signed CBTA. Notably, customs were cited as a stand out in good performance for both corridors examined. If full implementation of the CBTA, and the economic transport strategy were to bring the transport network in the GMS on par with well performing roads in the Asian region, according to these numbers, costs would be reduced by between 40% and 50% for both corridors. Total costs to shippers along the Vientiane-Laem Chabang corridor would be reduced 40% and along the Danang-Mukdaharn corridor by almost 50%. Time savings would be 43% and 63%, respectively.
Several ADB studies were also consulted. The first (ADB 2007a), a detailed study of part of the EWEC, analyzes the effects of the Second Mekong International Bridge, Mekong Bridge Access Roads, Road 9 Rehabilitation, Highway 1 Periodic Maintenance, and Da Nang Port Improvement on Lao PDR and Viet Nam. The report found that VOC were reduced between 2% and 32% with a median of 16% and that transit times were reduced by around 25%. The value of trade across the border of the two countries was found to increase by 41% between 2003 and 2006. The report concludes that these projects were successful in achieving their primary objectives of increasing the movement of people and goods, reducing the VOC and travel time while increasing the level of traffic achievable in the region.
The second study (ADB 2007b) , examined the impacts of improvements in the highway links between Phnom Penh in Cambodia and Ho Chi Minh City in Viet Nam. It estimated that VOC were reduced 10% for passenger cars and by 15% for trucks and buses. In Cambodia, travel time from Phnom Penh to the border was reduced by 30%, with similar reductions achieved in Viet Nam. The value of trade along the border increased by over 40% per annum between 2003 and 2006.
Finally, some preliminary work evaluating the entire EWEC by ADB (ADB 2008c) has shown that while Thailand is relatively efficient in its trade facilitating environment, compared with "best practice" countries such as Singapore, it is still far behind almost all of the national logistics performance indicators. The study estimated time needed to export averaged 17 days in Thailand while in Singapore it averaged just 5 days. Importers experience a smaller but still significant gap: 9 days in Thailand and 3 days in Singapore. Once the EWEC corridor is completed, and policies have been implemented, estimates suggest that the travel time along the corridor will be cut in half.
The evidence suggests that improvements in transport infrastructure and trade facilitation in the GMS can bring substantial gains to the region. The studies reviewed above report costsaving values ranging from 16% to 65% with the median value being around 45%. The last three studies report time savings between 25% and 50%.
Benefits from the economic corridor project and the CBTA can manifest themselves in two ways: reductions in the direct cost of operating vehicles on roads and reductions in the costs of trading goods across borders. Some estimates suggest that indirect costs from time delays can have a greater impact on trade volumes than direct costs (OECD 2003) . Within the model, we can adjust the direct costs of transport through the international transport margins and the trade costs of trade facilitation through technology changes. Both approaches are applied in this work.
THE GTAP MODEL
The GTAP model draws on a set of economic accounts for each country/region, with detailed inter-industry links. Using a global CGE model such as GTAP enables interactions between regions and sectors to be captured within a fully consistent framework. Although it is a very comprehensive global trade model, simplifications, and abstractions from the real world still have to be made.
The model we used for this study is comparative, static, and assumes perfectly competitive markets with constant returns to scale, as in the standard version of the GTAP model (Hertel 1997) . Other standard features of the model are also retained, for example, the behavior of private individuals, firms, and governments is modeled, along with responses to changing resource and market conditions. Consumers maximize welfare, subject to their budget limitations, with a relatively sophisticated representation of consumer demand, allowing for regional differences in the price and income elasticities of demand. Firms maximize profits using the limited resources available in the economy. In particular, five primary factors of production (land, natural resources, physical capital, and skilled and unskilled labor) are combined with intermediate inputs, including imports, to produce final output. Armington elasticities allow differentiation between imports from different countries in the GMS and elsewhere, specifying the extent to which substitution is possible between imports from various sources, as well as substitution between imports and domestic production. When the impact of the infrastructure improvement is simulated, prices and quantities of marketed commodities, along with impacts on incomes and GDP, are all endogenously determined within the model. 10
The GTAP Database
For the current version of this paper, we used version 7 of the GTAP database, covering 113 countries/regions and 57 sectors, with a base year of 2004. This version of the GTAP database includes Cambodia, Lao PDR, Myanmar, Thailand, and Viet Nam. While the PRC is available in the GTAP database, Yunnan Province and Guangxi Zhuang Autonomous Region are not available separately, therefore we included the PRC in the analysis. 11 We aggregated the GTAP 7 database to cover available GMS regions and incorporate relatively heavy disaggregation of sectors of key importance to the region. Details of the regional and commodity aggregation used are in Tables A1 and A2.
The GTAP model includes international transportation margins for air, water and other transportation (which is primarily land transport). Tables A4.a and A4.b of the Appendix show the cost of bilateral GMS land transport margins as a proportion of the value of exports as calculated from the GTAP database. Cross-border land transport costs are likely to be relatively significant for poorer economies with less-developed infrastructure. This appears to be reflected to some extent in the database, with cross-border land transport margins appearing most significant for the relatively poor countries of Cambodia, Myanmar, and Lao PDR. 12
SCENARIOS AND RESULTS
This section presents the results of three scenarios. Scenario 1 examines the impact of reducing transport costs in the GMS region by 45%. This was the median value found by many of the studies outlined above. The margins for the PRC were also reduced, but by 25% to reflect that smaller amount of trade by land transport that takes place in the two provinces associated with the GMS versus the country as a whole. The effect is to lower the costs of the land transport of goods within the GMS.
The second scenario explores the effects of an improvement in trade facilitation and time costs reducing overall trade costs. We implemented an approach introduced in Hertel, Walmsley, and Ikatra (2001) and further refined in Minor and Tsigas (2008) . The approach allows for region specific shift in the Armington demand function, effectively lowering the foreign market price. The market price reduction is simulated by a technical change. Again, based on the studies of expected time savings if the CBTA were to achieve improved facilitation to world standards, we assume a reduction in costs of 25%. We need to differentiate the shock for the PRC to take account of the fact that the entire economy is represented in the model while only the Yunnan Province and Guangxi Zhuang Autonomous Region are part of GMS. According to Chinese national statistics, these two regions account 10 The model is solved using GEMPACK software (Harrison and Pearson 1996) , using the RunGTAP interface.
11
Further details of full GTAP 7 database are available at: www.gtap.agecon.purdue.edu/databases/contribute/iotables.asp . 12 In the absence of available actual transportation cost data to produce a complete set of bilateral margins for the GTAP dataset, these transport margins are estimates (Gehlhar and McDougall 2006). for about 5% of the trade and economic activity of the country (National Bureau of Statistics of China 2007). Therefore, we reduced costs in the PRC by 5% to proxy a reduction on the relevant regions.
The third and final scenario combines the two scenarios outlined above. The first scenario is an attempt to capture the improvements in the physical connectivity associated with the GMS Transport Strategy and three economic corridors in the region. Estimates of the cost savings through reduced VOC, improved efficiency of trucks, and drivers and other cost savings are proxied by a reduction in the international land transport costs in the GTAP model. The second scenario attempts to capture the benefits of the time savings from these road improvements, but more importantly, the implementation of the CBTA. Through improved border crossing, harmonization of registration and other bureaucratic matters, trade facilitation should be improved throughout the GMS. As previously cited, these cost savings have the potential to surpass cost savings in tariff reductions over time.
We have based the estimated cost reductions for first two scenarios on studies which have attempted to quantify such savings in the region. However, it is likely these savings estimates include aspects of each process; i.e., the physical road improvements and the trade facilitation aspects embodied in the CBTA. By applying a straight combination of the two scenarios there is no attempt to account for any potential redundancies. However, given the dynamic effects observed in the anecdotal studies reported here (e.g., Luanglatbandith 2007; Phyrum, Sothy, and Horn 2007; JICA 2007) , we believe that the cost reductions we have applied may be an understatement of the true effects. Thus, combining the two may provide a better indication of the potential benefits available to the region. We believe this provides some partial indication of the types of potential benefits from the dynamic changes likely to take place in the region. Table 10 presents the results of the 45% reduction in the land transport margin on each of the GMS economies, including the PRC (at 25%). Welfare has improved in each economy with Viet Nam benefiting the most in dollar terms. Viet Nam has higher land transport margins on its exports than any other GMS country with significant trade flows, thus it has the most to gain from a reduction in these costs (Tables A4.a GDP increased in every country, though albeit by small amounts. These small changes can be attributed to the relatively small level of economic activity being affected by the cost reductions applied. 13 Imports increase at a greater rate with dollar value trade expanding for every economy. Exports expand to a much lesser extent and even decrease in Lao PDR, Thailand, and Viet Nam, though the latter two by very small amounts.
As the trade in the GMS expands and markets open up due to the full implementation of the CBTA and economic corridors program, gains from reduced transport margins will certainly increase. While CGE models provide abundant insights to the interconnections and detailed workings of the global economy, they do not capture the benefits of the dynamic synergies expected to arise from the investment in the economic corridors in the region. As noted above, our third scenario is an attempt to capture some of this potential. Table 11 presents the results from the second scenario, measuring the effects of improvements in trade facilitation in the GMS. The gains here are much larger than the first scenario as they impact a much larger share of economic activity. Thailand and Viet Nam gain the most in terms of overall welfare. As shown in Table A3 , these two economies have the largest dollar value trade flows in the region. 14 GDP growth is strong across all economies, as is import growth. While Thailand has the highest dollar value increase in imports, Lao PDR has the largest percentage increase. Lao PDR also have the largest percentage decrease in exports. Thailand is the only other economy to experience a decline in exports in this scenario. Lao PDR's major exports are wood and paper (to Thailand) and textiles and apparel (to Europe). While exports to Thailand in wood and paper increase in this scenario, sales in textiles and apparel to Europe decline. The price differential resulting from improved trade facilitation in the GMS expands regional trade at the expense of trade outside the GMS. Sales to other GMS members such as Thailand and Viet Nam help the overall state of the Lao PDR economy (as evidenced by improvements in welfare and GDP growth) but overall exports do fall.
Thailand experiences much the same effect in its export sales in electronics and other manufacturing. Regional sales increase but sales to traditional markets in North America and Europe fall, leading to a small overall decline in exports.
These results highlight the potential benefits of improved trade facilitation to development within the region. Right now trade within the region is small compared with trade outside. When trade increases within the region, even by large amounts, it is not as yet a significant enough proportion to offset losses in larger markets outside the region. Despite these export declines, GDP and welfare in the region rises due to gains through improved import pricing. This implies that as the share of trade within the GMS countries increases, the gains from improved trade facilitation within the region will translate into much larger impacts on welfare and GDP and subsequently to larger potential export markets.
Taking the two scenarios and putting them together, the results from the third scenario are presented in Table 12 . Here, gains in welfare and GDP are significant but only slightly more than those reported in scenario 2 (Table 11) . A possible explanation could be differentiating the gains from "soft" infrastructure versus "hardware" alone. In the first scenario, when physical transport infrastructure costs are reduced, total trade, welfare, and GDP within the region all increase. In the second scenario, costs are reduced due to technological changes owing to improvements in time and other facilitation measures; i.e., the software aspects and all measures increase by even greater amounts. When these are both are combined, we do not see a distinct increase over the "software" analysis alone. Rather, trade increases, GDP growth, and welfare gains are somewhat more than trade facilitation alone. These results provide some insight into the value of facilitation over physical infrastructure improvements alone. We have argued that a clear benefit of trade facilitation is the expansion of inter-regional trade and the development force which that could be for the GMS. It has also been noted that there is the potential for increases in foreign investment and improved market access to outside the region. Given the small base of intra-regional trade and foreign investment reflected in the base numbers relied upon in this paper, it can be expected that the benefits to the GMS economies of trade facilitation and improved transport facilities will only increase.
That is not to say, however, that physical infrastructure improvements are not as important.
Reductions in the costs of operating land transport due to improvements in the GMS' physical infrastructure showed real gains in the region's welfare. Total welfare increased by over US$330 million, and when the PRC is included, that grows to over US$440 million. It is important to keep in mind these numbers are generated based on a costs reduction that affects a small margin of a small proportion of economic activity. If more pervasive measures of land transport infrastructure were available, it is a reasonable assumption that even larger numbers would be generated.
What may be inferred from this result is that once the physical infrastructure is in place, diminishing returns set in rather quickly. Physical infrastructure is a necessary but not sufficient condition for an economy to obtain benefits from trade expansion. Marginal benefits from a physical base are highest when policy programs include trade facilitation.
As a means for estimating the potential increase in regional trade, a base from which synergies and investment benefits can grow, we looked at the change in intra-regional trade flows as a result of the three scenarios. Tables 13 through 15 present the changes in intraregional GMS trade from each scenario. Due to low reported initial values, Myanmar's results are not reported.
As shown in Tables 10 through 12, overall trade within the region expands under all scenarios. Intra-regionally the pattern is more diverse. The PRC experiences a decline in exports to Cambodia and Lao PDR, but an expansion in Thailand and Viet Nam (Table 13) . Lao PDR experiences a slight decline in trade with Cambodia, Viet Nam, and the PRC but these are a reflection of trade diversion to Thailand. All are very small movements and can be expected to improve as trade with Cambodia and Viet Nam grows. Viet Nam experiences the greatest increase in intra-regional imports, while it follows the PRC in export gains. Examining the second scenario (Table 14) we see much larger increases in intra-regional trade, with all trading partners increasing the size of their trade in the region. Thailand's exports and imports experience the largest gains in dollar value terms, again being the largest trading partner in the region. Viet Nam also exhibits substantial import gains with trade from Cambodia, nearly doubling over its previous levels. Exports from other GMS members to Viet Nam expanded by over US$4 billion while Thailand alone increases its exports by over US$7 billion, almost half of it going to Viet Nam. The PRC also expands its trade in the region, the vast majority with Thailand. Examining the effects of both a reduction in land transport costs and improved trade facilitation, we see significant increases in trade flows but not the same level of increase as seen between the first and second scenarios. Thailand and Viet Nam continue to dominate the results, in addition to the PRC. Half of Thailand's increase in exports go to Viet Nam and the majority of Viet Nam's go to Thailand, although the PRC continues to play a large role in Viet Nam's trade. Cambodia and Lao PDR also substantially increases their exports to Thailand while Cambodia doubles its exports to Viet Nam over initial levels. Total trade (imports plus exports) within the GMS expands in all three scenarios. Thailand and Viet Nam expand the most in the two scenarios involving trade facilitation and the PRC in the land transport only scenario. The increasing trade flows for the rest of the GMS are quite large relative to initial values. For example, the US$123.8 million increase in exports from Lao PDR in scenario 3 represents an 82% increase in exports to the region (almost exclusively to Thailand). The trade between Viet Nam and Cambodia alone increases by a factor of three.
To examine in more detail the nature of this intra-regional increase in trade, Table 16 presents changes exports in selected sectors for all three scenarios. These sectors generally have high land transport margins or are significant items of trade within the GMS. Changes for the selected export sector for each scenario are presented by bilateral partners for the GMS economies where such information is available.
A general trend to note is that the change in total exports for each of the countries listed is less than that for intra-regional trade changes. In all sectors there are scenarios where total exports decline while intra-regional exports rise substantially. For example, fruit and vegetable trade in Cambodia, Thailand, and Viet Nam all decline in scenarios 2 and 3 and increase only marginally in scenario 1. In contrast, intra-regional exports increase substantially. Lao PDR experiences a general decline in exports from trading partners other than Thailand. However, exports in textiles and other manufacturing increase substantially across the region for Lao PDR in scenarios 2 and 3.
As noted earlier, Lao PDR exports 84% of its wood and paper to Thailand at a relatively high cost in land transport: 18% of export value (Tables A3.a and A4.a). In scenario 1 in which land transport margins are reduced, this trade expands nearly 15%. However, when both trade facilitation and margins are reduced, trade increases over three times that amount, by 46%.
An example of the potential of trade facilitation can be seen in Viet Nam's exports of fruit and vegetables. These exports incur very high land transport costs; 28% for the PRC and 11% for trade going to Thailand. When land transport costs are reduced, not unexpectedly, Viet Nam's exports to the PRC increase more than twice as fast as those to Thailand: 15.7% versus 6% (Table 16 ). However, when trade facilitation is added, all else equal, Viet Nam's begins to export fruit and vegetables to Thailand at nearly four times the rate as it does to the PRC: 74% increase versus 18%. 
MITIGATING FACTORS AND CONCLUSIONS
The gains from improvements in transport and trade facilitation presented above must be tempered by the potential negative impacts of improved transport networks in the region. These impacts include:
1. Increasing income disparities (international, regional, and ethnic) 2. A deterioration in regional economy in some areas and countries along the border crossing routes 3. Spread of HIV and AIDS, 15 avian flu, and other infectious diseases 4. Human and drug trafficking, a potential spread of terrorism 5. Deterioration of traffic safety.
As transit countries with fewer resources and low economic competitiveness, Lao PDR and Cambodia may suffer from worsening traffic safety and deterioration of the natural environment as a result of growing flows of transit cargo. There is also a concern among the people that only foreign multinational companies will reap the benefits of cross border trade expansion (JICA 2007) .
The spread of HIV and AIDS has been known to closely follow the progress of economic integration in the GMS. For instance, it was reported that the number of HIV-positive persons and AIDS patients rose sharply in Savannakhet during and after the construction of the Second Mekong Bridge (Takao 2007). 16 Human trafficking and illegal trade in narcotics are also deeply rooted in the problem of poverty. According to a report on Laotian villages, those who wanted to work outside their own countries were often victimized (ADB 2006) . This report stated that a third of those obtaining such outside work were given false information about their earnings or forced to work in a job different from the initial promise (often prostitution in the case of women).
Traffic accidents are a concern across the developing world. Indeed, the World Bank has instituted a road safety program whose purpose is to raise awareness and understanding of road safety problems, including monitoring and evaluation of the effectiveness of road safety activities. 17 A World Bank study (Kopits and Cropper 2003) found that while most other forms of death rates fall with development, traffic accidents is a notable exception. The report found road traffic death per capita increasing across the developing world, including Southeast Asia. If historical trends continue, fatality rates in the region are expected to climb from 10.9 (deaths per 100,000 persons) to 16.8.
An ADB (2005) study provided estimates of annual economic loss from road accidents for GMS countries to be over US$4.7 billion, or over 2% of annual GDP. This value is substantiated by EU estimates which state that road crashes cost approximately 1% to 3% of a country's GDP (Ministry of Road Transport and Highways, India, 2008) . Lost time, damaged cargo and vehicles, lack of insurance, injuries, and even death all add to the high costs of traffic accidents.
Conclusions
There are clear gains, albeit with some drawbacks, in the region from improvements in land transport costs and improved trade facilitation. Gains in regional trade reported here are even greater than those found in earlier ADB studies of approximately 40% (ADB 2007a and 2007b) . This study takes a more comprehensive view of the GMS CBTA and economic corridor strategies when examining impacts. While there was some trade diversion of exports, overall impacts were still positive. One of the policy implications arising from this study is the impact of focusing on improving the so-called soft aspects of trade facilitation which improve transit times and trade service costs.
The results also provided a glimpse into the potential gains as the region develops. Trade between the GMS countries currently tends to be in favor of importing while exports go outside the region. The results presented here show the gains to intra-regional trade, highlighting the potential markets within the GMS. As the region develops, it is reasonable to assume that the welfare and GDP gains reported here will increase significantly.
Thus, the results presented here must be seen for what they are: a static view of one-off gains from a conservative estimate in a reduction in transport costs and improvements in trade facilitation. They do not adequately capture the synergies developed by businesses starting along the economic corridors, the foreign investment likely to be attracted as facilities improve, or the spillovers from these types of investments throughout the economy. Finally, the degree to which trade flows are understated in the underlying database will impact the size of the results presented here.
What the study does show are the clear gains from improvements in physical land transport and the more substantial gains from improved trade facilitation. The implications of these results are that physical infrastructure must be in place for trade to take place. However, once in place, attention should turn to soft aspects of trade facilitation. Based on the results presented here, once a sufficient physical system is in place, additional benefits are marginal compared with improvements in policy initiatives under the heading of trade facilitation.
While the GMS does not have the level of physical infrastructure that would be considered truly adequate for its desired level of economic activity, the results show that investing in soft aspects now still has substantial payback. In future, as a greater physical base is put in place, the region should enjoy further benefits from expanded markets having a solid trade facilitation system in place. 
APPENDIXES

